Breast cancer is the most commonly diagnosed cancers in women worldwide and it is alone expected to account for 29% of all new cancers in women at 2015,\[[@ref1][@ref2][@ref3]\] but there is wide variation in breast cancer incidence rate internationally.\[[@ref4]\] It is estimated that more than 2,31,000 new cases including 60,290 cases of carcinoma *in situ* of the female breast and 63,440 cases of melanoma *in situ* will be diagnosed annually. Moreover, more than 40,000 deaths occurred due to breast cancer in United States at 2015.\[[@ref1]\] In Iranian women, breast cancer is the most common malignancy,\[[@ref5]\] and responsible for more than 24% of all cancers.\[[@ref6][@ref7]\] There is an increasing trend in breast cancer mortality in Iran in recent decades.\[[@ref5][@ref8]\] Moreover, Iranian women affect to breast cancer at least one decade younger than their counterparts in developed countries and 96% of breast cancer cases were diagnosed in stage II or III.\[[@ref6][@ref9]\]

Todays, there has been a growing interest in developing methods to estimate the risk of breast cancer based on women\'s risk factors profile as other chronic diseases. The Gail *et al.*, model\[[@ref10]\] is one the first model that is used for risk assessment of breast cancer.\[[@ref11]\] This model is helpful to aid in decision making regarding potential breast cancer prevention options, including chemoprevention with tamoxifen.\[[@ref12]\] The Gail model had used a baseline age-specific breast cancer risks beside a multivariate relative risk component to estimate the absolute risk of invasive or *in situ* breast cancer. Woman\'s age at first live birth, her menarche' age, the number of previous benign breast biopsies, whether or not atypical hyperplasia had been identified on any of the biopsies, and the total number of breast cancer in first-degree relatives are the factors used in risk assessment.\[[@ref4][@ref10]\] This model is validated in some studies with different demographic characteristics such as race, age and cultural ethnicity and nationality.\[[@ref12][@ref13][@ref14][@ref15]\] Nevertheless, the accuracy of the model in Asian women is needed to be assessed. Since, according to the other results some risk factors including breast density,\[[@ref11]\] could be weighted in Gail model. Therefore, due to the breast cancer is the most important leading cause of cancer death in women aged 20--59 years.\[[@ref1][@ref2][@ref16]\] This model is helpful and used to estimate the expected breast cancers morbidity in defined populations.\[[@ref11]\] Therefore, this study aimed to assess the 5 years and lifetime risk of breast cancer according to Gail model, and to evaluate effect of body mass index (BMI), using hormone contraceptives, Iranian ethnicity, live and death birth number, having breastfeeding and months of breastfeeding on the Gail risk as additional risk factors.

Materials and Methods {#sec1-1}
=====================

A cross-sectional study conducted on 296 women aged more than 34-year-old at winter of 2014 in Qom, Center of Iran. The study population was women that referring to health centers for seeking the health cares. To select a random sample, multistage sampling method was used. First according to cluster sampling, the city divided into four districts, and one of the health centers in each district had been selected randomly. Then eligible women entered in the study at the selected health centers according to systematic sampling among all health folders. Women who have more than 34-year-old were eligible for the study and whose with diagnosed breast and ovarian cancers were excluded. According to Gail model, data of influencing factors including age, menarche age, age at the first live birth, number of biopsies and biopsy history, family history of breast cancer, other cancer history and race on absolute risk of breast cancer collected. Moreover, data of other related factors such as BMI, breastfeeding, using hormone contraceptives and total month of breastfeeding collected.

The Gail risk was for each subject was calculated by breast cancer risk assessment tool (BCRAT),\[[@ref17]\] that is an interactive tools designed by National Cancer Institute and National Surgical Adjuvant Breast and Bowel Project for estimating the women\'s risk of developing invasive breast cancer.\[[@ref10][@ref14][@ref18]\] The Gail risk for each study subjects calculated as four types including 5 years Gail risk, lifetimes Gail risk, 5 years risk and lifetimes risk for same age and race. Data were analyzed by paired *t*-test, independent *t*-test, and analysis of variance in bivariate approach. Multiple linear regression model was used to predict the effect of each variable on the Gail risk. Forward stepwise method was applied in entering variables in the model after checking the collinearity. The goodness of fitness of the multivariate model had checked by residual plots and R square. All statistical analysis was conducted in the SPSS software (Chicago Inc.).

Informed consent was taken from all the eligible subjects and the study protocol approved by Ethical Committee of Qom University of Medical Sciences.

Results {#sec1-2}
=======

The mean age of the participants in the study was 47.8 ± 8.8 years old with minimum and maximum as 35 and 73 years, respectively. From the total participants in the study, 89.2% (264 mothers) were households and 47% were Fars and 42.9% Turkish. The prevalence of using overall contraceptive prevalence and intrauterine device was 34.8% and 7.1%, respectively. As described in the [Table 1](#T1){ref-type="table"}, the 5 years and lifetime Gail risk was 0.37 ± 0.18 and 4.48 ± 0.925, respectively. Moreover, the paired *t*-test showed that the 5 years and lifetime Gail risk was lower than the average risk in the same race and age women (*P* \< 0.001). More details about studied variables and demographic characteristics are showed in [Table 1](#T1){ref-type="table"}.

###### 

The demographic characteristics of women in the study
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According to results of [Table 2](#T2){ref-type="table"}, history of breast cancer in family and Fars ethnicity were related to higher 5 years Gail risk. But being single, positive family history of breast cancer, positive history of biopsy, and radiotherapy as well as using nonhormonal contraceptives were related to higher lifetime Gail risk (*P* \< 0.05). Moreover, according to [Table 3](#T3){ref-type="table"}, a positive correlation was observed among age, marriage age and age of first live birth with 5 years Gail risk. In addition, a significant direct correlation observed between lifetime Gail risk and age of first live birth and menarche age. While the correlation between lifetimes Gail risk and total month of breastfeeding duration, BMI and age was inversely.
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Differences in gail risks of studied women based on demographic characteristics
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###### 

Regression results for 5 years and lifetime Gail risk
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According to [Table 3](#T3){ref-type="table"} findings, family history of breast cancer, biopsy history, age, and age of first live birth were the most important predictors of 5 years Gail risk model. Moreover, lifetime Gail risk was associated by family history of breast cancer, biopsy history, age, and age of first live birth, history of radiotherapy, and other cancers. In addition, the effect of family history of breast cancer in lifetime risk was more than two-fold of history of other cancers and three-fold of radiotherapy history.

Discussion {#sec1-3}
==========

The 5 years and lifetime Gail risk was 0.37% and 4.48%, respectively. It can interpreted that the risk of affecting to breast cancer in Iranian women with more than 34-year-old is 3.7/1000 women in 5 years and average 74/1,00,000 annually. Moreover, the lifetime risk of incidence for breast cancer is 44.8/1000 women. Thus, the lifetime risk of breast cancer is 44.8/1000. According to the Iranian reports the crude incidence rate of breast cancer was 22.4 in 1,00,000 in the year 1998.\[[@ref19]\] According to a national study the breast cancer mortality increased 151.4% between 1995 and 2004 from 1.40 to 3.52/100,000.\[[@ref8]\] Moreover, according to a review study,\[[@ref16]\] the incidence rate of breast cancer in Iranian women was 22/1,00,000 and the prevalence in this population was calculated as 120/1,00,000 people.\[[@ref16][@ref20]\] It can be concluded that the risk of breast cancer according to Gail model is higher than the national reports. On the other hand, the Gail model overestimated the risk of breast cancer in Iranian women more than threefold. The mean age of participants in our study was 47.8 years. Other study,\[[@ref21]\] reported the age of breast cancer diagnosis in 48.4 years. Therefore, these differences cannot be because of age of participants. Although based on our results, the 5 years, and lifetime Gail risk was lower than the average risk in same race and age women. In another study, the 5 years invasive breast cancer risks for African American women by using BCRAT calculated 14.5%.\[[@ref18]\] Nevertheless, this overestimation of Gail risk of breast cancer compared to national reports could be because of weak surveillance and under reporting of breast cancer cases.

According to the results, positive family history of breast cancer and Fars ethnicity were related with higher 5 years Gail risk. Moreover, being single, positive family history of breast cancer, positive history of biopsy and radiotherapy as well as using nonhormonal contraceptives were related to higher lifetime Gail risk. Moreover, a significant direct correlation observed between lifetime Gail risk and BMI, age of first live birth and menarche age. While the correlation between lifetimes Gail risk and total month of breastfeeding duration and age was inversely. Therefore, as other studies suggested adding additional risk factors for breast cancer in Gail model can be useful to increase the accuracy of model in different race, ethnicity, and geographical areas.\[[@ref4]\] In addition, differences in morbidity and mortality due to breast cancer also showed in 2015 statistics of cancer.\[[@ref1]\] Due to calculating the Gail risk from specific factors based on Gail model, BMI, total month of breastfeeding duration, and Fars ethnicity removed from the model. It is considerable that risk prediction models for breast cancer that used a small number of risk factors in estimating of absolute risk of breast cancer are better calibrated. Since the prevalence of breast cancer risk factors is different in studied areas, these factors can affect the accuracy of Gail model in different geographic districts.\[[@ref4]\] Moreover, changes in female reproductive patterns and increase in rapid detection by mammography screening are other related factors that increased the number of breast cancer incidence will be include in Gail model for improve in prediction of risk. Our results showed that using hormonal contraceptives are related with lower risk of breast cancer. Barlow *et al.*, suggested that breast density and use of hormone therapy as strongly risk factors should include in Gail model.\[[@ref11]\] Other studies in Iran showed the effect of other factors including education, late menopause, history of induced abortion, BMI as risk factors for breast cancer while, having more episodes of full term pregnancy, longer duration of breastfeeding, and parity more than two are protective factors.\[[@ref22][@ref23][@ref24]\] Therefore, the effect of these factors on risk estimation based on Gail model is removed and modified model would be needed.

However, since this study conducted in healthy women to evaluate the 5 years and lifetime risk of breast cancer, the validation of Gail model is conducted by comparing the risk of diseases with epidemiological indexes of breast cancer calculated by cancer registry data or population-based studies. Therefore, it suggested that case-control study conducted to estimate the effects of other risk factors of breast cancer such as obesity, marital status, using hormone contraceptives and effects of Fars rather than Turkish ethnicity as well as total month of breastfeeding or number of lived birth.\[[@ref23]\] Therefore, regarding to increasing trend of breast cancer especially in higher stage,\[[@ref9]\] the prevention studies for risk assessment and control of disease is necessary.

Conclusion {#sec1-4}
==========

Based on our results, the 5 years, and lifetime risk of breast cancer according to Gail model is lower than the same race and age. Moreover, by comparison with national epidemiologic indicators about morbidity and mortality of breast cancer, it seems that the Gail model overestimate the risk of breast cancer in Iranian women to threefold. In addition, the modified Gail model for Iranian women would be presented by including the effect of known risk factors such as Fars ethnicity, using hormonal contraceptives and breastfeeding month.
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